Photoexcited states in trans polyacetylene lt-(CH), l and in ulkoxy derivatives of poly(puraphenylenevinylene) (PPV) 
. This has been stimulated by the possibility that various types of nonlinear excitations such as solitons, polarons, bipolarons, and breathers can be photogenerated [2] . Most of the studies, however, have been focused on charged photoexcitations because of the relatively easy comparison with available spectroscopic data on nonlinear excitations produced by doping [2] , and more recently by field injection [3] . A relatively simple picture has emerged for charged photocarriers: They form solitons (S -) in the degenerate polymer trans polyacetylene [t-(CH), ], whereas in nondegenerate ground-state polymers, such as polythiophene and poly(paraphenylenevinylene) (PPV), photocarriers form polarons (P -) and bipolarons (BP ); this picture is based on noninteracting model Hamiltonians, such as that of Su, SchriefTer, and Heeger (SSH) [4] .
On the other hand, there is now accumulating experimental evidence [5] [6] [7] [16] , however, has still remained a mystery for over a decade; singlet [17] and triplet [9] solitonic excitons, breather modes [18] , and Ag states [16] [19, 20] [10] [11] [12] . Either a parity change transition between B"and2As states occurs first [20] and then the 2A"state decays into a S S pair [10] [11] [12] ,or an intersystem crossing from the singlet to the triplet manifold takes place, followed by a triplet exciton fission into a S S pair [21] . In any case the magnitude and sign of 6n(HE) indicate that at 4 K the S spins are unthermalized at the rf modulation frequency and that the microwave resonant absorption enhances the recombination kinetics of S by flipping the direction of one S spin & .
The experimental correlation found between Sn(HE) and Sn(LE) shows that a conversion process from S S into S+S pairs may occur in t-(CH),-, even though S S is the more energetically favorable pair. An important possibility is a fusion process of two S S pairs into an excited S+S pair: 2S S S+S [22] , similar to the fusion process of two triplet excitations into an excited singlet exciton, commonly found in molecular crystals [23] . A [10] [11] [12] or through an intersystem crossing from the singlet manifold [21] , cannot further produce S S pairs because of the confinement of the backbone structure [10] [11] [12] . We expect therefore that triplet excitons would dominate the PM and ADMR spectra for neutral excitations. This is shown in Fig. 3 Fig. 3 . The LE] and HE PA bands in PPV do not share any common origin as evidenced by their distinct II, 6, and modulation frequency dependencies; the latter is shown as an inset to Fig. 3 . In fact the LE] band is due to charged photoexcitations, whereas the HE band is due to neutral excitations; this was proven by the lack of any ir activity in the phonon spectral range associated with the HE band [24] .
The H-ADMR spectrum at 1.36 eV (the HE peak) is shown in Fig. 4 together with the H-PDMR spectrum at 2 eV (the PL peak). We note that the ADMR signal is negative, whereas the PDMR signal is positive [25] .
Both spin-dependent spectra, however, show a symmetric band at 1067 G (g=2.003) due to spin--, ' excitations and an asymmetric band at 405 G. We identify the later as hm, = + 2 transitions associated with triplet excitons having zero field splitting (D, E&0) [14, 25] . The signal of a triplet "powder pattern" associated with the hm, =~1 transitions, which usually appears together with the hm, = + 2 band in the H-ADMR spectrum, was below the noise level for our system equipped with microwaves at 3 GHz. Such a powder pattern signal, however, was recently observed in P DM R measurements of the same PPV derivatives using microwaves at 9 GHz [25] ; the H-PDMR signal was spread over 1.2 kG and was an order of magnitude smaller than the g=2 signal.
We have recently succeeded [26] [14] . This leads to excess P -pair population with parallel spins, which is partially transformed by microwave resonant absorption into P -pairs with antiparallel spins with enhanced recombination.
The enhanced P -recombination explains the positive PDMR signal [25] (more PL) and the negative ADMR signal for BP - (LE~and LEq in Figs.  3 and 4 ). This originates from the smaller P -steadystate density under the microwave resonance conditions.
On the other hand, if an intersystem crossing from 8"to 2As (or from the singlet to the triplet manifold) occurs [20] , triplet excitons are formed [10] [11] [12] with a strong transition at 1.36 eV. These excitons become spin polarized due to different recombination dynamics of each of the triplet sublevels [27] . Under 
